Effects of dopamine and somatostatin on phorbol ester-stimulated prolactin and growth hormone secretion.
Incubation of cultured ovine pituitary cells with the tumor-promoting phorbol ester, 12-O-tetradecanoylphorbol 13-acetate (TPA) (0.1-100 nM), caused a dose-related stimulation of both growth hormone (ED50 approximately 4 nM) and prolactin (ED50 approximately 14 nM) secretion. Stimulation by TPA (100 nM) produced a substantial 10-fold increase in growth hormone with a smaller, 2-fold rise in prolactin secretion over 30 min; significant effects on the release of both hormones occurred within 2 min. Treatment with TPA also produced a small, time- and concentration-dependent rise in cellular cyclic AMP content which reached, at maximum, a level 20-30% over basal values. Non-tumor-promoting phorbol esters did not stimulate the secretion of either growth hormone or prolactin. In the presence of TPA (10 nM), dopamine (1-1000 nM) suppressed prolactin secretion to a level close to that observed for maximal inhibition of unstimulated cells. At high concentrations (0.1-1.0 microM) dopamine also partially attenuated (by 43%) the TPA-induced stimulation of growth hormone secretion. Somatostatin (0.01-1.0 microM) completely inhibited the substantial (approximately 9-fold) TPA-induced stimulation of growth hormone secretion (inhibitory ED50 approximately 47 nM), and also suppressed TPA-stimulated prolactin secretion to the control level. Our results suggest that activation of protein kinase-C may be involved in the stimulatory regulation of both growth hormone and prolactin secretion in sheep pituitary cells. Failure of TPA to attenuate the inhibitory activity of dopamine and somatostatin suggests that inhibitory regulation occurs at, or beyond, the point in the secretory process regulated by protein kinase-C.